Ogo 5 magnetic-field and energetic-electron (E > 50 kev) data are used to study both the quiet-time, steady-state configuration of the outer magnetosphere or near tail region near midnight and the disturbed time changes of this configuration. The nighttime cusp is found to be a distinct feature within the plasma sheet at quiet times but indistinguishable from the plasma sheet at disturbed times. The sequence of thinning and expansion of the plasma sheet in this region in association with the substorms is studied. The response of the plasma, sheet in the near tail at ~10 R• is found to be similar to that in the more distant tail at >20 R•. Finally, the nature of field-aligned currents flowing on the plasma-sheet boundary is investigated. Assuming infinite current sheets, the sheet current density at Ogo 5 is found to be approximately 10 -3 amp m -•. At ionospheric altitudes in the auro,ral zone, these currents scale to. 10 -• amp rn% in good agreement wlth low-altitude measurements. These currents in Second, we shall analyze the changes in configuration of this region due to substorms. When substorms occur, high fluxes of energetic electrons are observed throughout the plasma sheet, and we then have no way to identify the nighttime cusp as a separate feature. Accordingly, the changes of configuration at all radial distances during substorms will be described as plasmasheet changes.
made with the UCLA triaxial fluxgate magnetometer and the UCLA electron spectrometer on Ogo 5. In conjunction with these data, we shall use solar-wind magnetic-field measurements obtained by the Ames Research Center magnetometers on Explorers 33 and 35.
First, we shall study the topology of this near tail region at quiet times. We shall show that the 'nighttime cusp,' defined by Anderson and Ness [1966] as a region of magnetic field depressed relative to the dipole field in which there is a substantial level of energetic-electron flux, is a separate feature inside the plasma sheet. Since Ogo 5 did not have a working low-energy plasma probe during the interval covered in this study, we will use the magnetic-field strength and the flux of >50-kev electrons to locate the plasma sheet. The appearance of energetic electrons coincident with entry into a region of depressed and fluctuating magnetic field in the magnetotail has been used routinely as the signature of 5487 entry into the plasma sheet [Bame et al., 1967; Meng and Anderson, 1971 ]. This method of identifying the plasma sheet is supported by the observations of Montgomery [1968] , who found that energetic electrons in the magnetotail are always accompanied by low-energy electrons.
Second, we shall analyze the changes in configuration of this region due to substorms. When substorms occur, high fluxes of energetic electrons are observed throughout the plasma sheet, and we then have no way to identify the nighttime cusp as a separate feature. Accordingly, the changes of configuration at all radial distances during substorms will be described as plasmasheet changes.
The sequence of shrinking-expansion is well documented in the far tail. However, only two near-earth sequences have been studied in detail [Russell et al., 1971a; McPherro.n et al., 1972] . In this paper, we shall examine further examples of this behavior and then use the magnetic-field changes to infer the evolution of the current patterns in the tail.
Finally, we shall describe the sheets of fieldaligned currents that are almost always observed on the border of the expanding plasma sheet in the near tail region. We shall show that the amplitude of these field-aligned cur- Summary. In these two examples, we see rather sharp changes in particle fluxes that are not associated with either substorm effects or crossings into the plasma sheet. In both cases, 0go 5 was already inside the plasma sheet when these regions were encountered. Thus we must conclude that at quiet times the nighttime cusp is a well-defined region separate from the plasma sheet. This is not to say that low fluxes of energetic electrons do not exist within the plasma sheet at quiet times, but only that they As was stated above, this particular substorm has been studied elsewhere. In particular, the timing of the substorm and the shrinkingexpansion of the plasma sheet. were described in these studies. By examining in detail the perturbation fields, however, we have gained additional information on the substorm effects.
In particular, we have been able to separate the effect of the increasing tail current before 0704 UT, the disappearance of the diamagnetic effect after 0704 when Ogo 5 was crossed by the shrinking boundary, the field-aligned current observed inside this boundary, and the very rapid motions of this boundary beginning The quantity by given in Table I is which currents flow, as indicated by the numbers I or 2 in Figure 11 and Table 1 . Signatures that could have been interpreted as an oscillating single or double sheet or as a multiple sheet have been classified as multiple sheets. We do not wish to give the impression that by is zero everywhere except when we cross the plasma-sheet border. Slow variations of ABy occur during large parts of the Ogo 5 orbit, and small-amplitude fluctuations of By are also systematically observed inside the plasma sheet. We cannot relate these changes in By to a specific current, because we do not know where the current is flowing. The analysis of the By variations at the plasma-sheet border is very different. Their amplitude is large, and the source can be identified because we cross the current sheet itself. Moreover, the structure of a single or double sheet is at times rather clear. Although in some cases the temporal sequence of field changes is consistent with the existence of multiple current sheets, this in itself does not prove their existence any more than multiple magnetopause or shock crossings prove that there is more than one magnetopause or shock front. In fact, we do encounter apparent multiple plasma-sheet crossings on many orbits. However, when we do, the period of these crossings is much shorter (typically 1-2 min) than that of the current reversals, and thus we feel that such motions do not affect our conclusions appreciably. If a single current sheet oscillated in strength, the magnetic perturbations could be interpreted as due to multiple sheets. Although we cannot rule this out, and it undoubtedly does occur at times, we note that on August 15 the current was quite steady on two separate occasions for at least 20 min while the plasma sheet thinned and then expanded.
Thus we feel that the cases described as multiple current sheets may well arise from striated currents in the magnetosphere.
From Table 1 In the course of this study, we have found that there is usually geomagnetic activity on the ground at the times of plasma-sheet expansion. However, not all this activity could be classified as fully developed substorm activity.
We should also emphasize that we never observed a steady plasma-sheet boundary. All our observations relate to an expanding or thinning plasma sheet associated with some magnetic activity. This is probably because in the steady state the plasma-sheet boundary is diffuse and the satellite velocity is so small normal to this boundary that no sharp signature is apparent in the magnetic-field data. Furthermore, for the 0go 5 orbit, during the interval required to cross the quiet-time plasma-sheet boundary, there is a high probability of a plasma-sheet expansion.
Our last and probably most significant result concerns the double or multiple sheets of fieldaligned currents flowing on the expanding The simple model in Figures 12a and 12c is consistent with the observation that, in association with a substorm expansion phase, the plasma sheet at 18 Rs can either suddenly expand or thin down [Hones et al., 1971a] . In summary, we have shown that during the growth phase of a substorm the amplitude of the tail current at about 10 Rs increases by as much as a factor of 2. This is associated in this region with a shrinking of the plasma sheet and an increase of the field-aligned currents on its boundary. The substorm onset on the ground appears to be simultaneous with a sharp decrease of the tail-sheet current and an expansion of the plasma sheet. Accordingly, this current decrease seems to begin in the cusp region and to propagate taftward. The sheets of fieldaligned current flowing on the boundary of this expanding plasma sheet correspond closely in structure and amplitude to those observed flowing into auroral arcs.
